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Epitome 

(57) [Abstract] 

[Technical problem] In the washing process of single wafer processing, a wafer can be dried 
economically in a short time, and the desiccation technique of having the high desiccation capacity 
which can moreover fully control generating of a water mark is offered. 

[Means for Solution] When permutation medium liquid B permutes the penetrant remover A which 
remains on the wafer W by which wet washing was carried out and it performs desiccation 
processing, only a predetermined include angle theta makes a wafer W incline, the process which 
makes it flow down the penetrant remover A which remains on this wafer W allots in advance of 
supply of permutation medium liquid B, and it is characterized by to include the process which 
supplies permutation medium liquid B on this wafer W after. that. That is, after, making the wafer W 
on a conveyance path incline by lifting actuation of dip grant equipment 5 for example, permutation 
medium supply liquid B is supplied from the permutation medium feeder 3, and desiccation 
processing is performed in air knife 41 grade. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which makes the penetrant remover which is the desiccation approach of a 
substrate of performing predetermined desiccation processing after permutation medium liquid 
permutes the penetrant remover which is characterized by providing the following, and which 
remains on the substrate by which wet washing was carried out, supplies permutation medium liquid 
on said substrate, and remains on this substrate front face, and said permutation medium liquid 
permute The process which makes it flow down the penetrant remover which said substrate is made 
to incline and remains on this substrate The process which supplies permutation medium liquid on 
this substrate after that 

[Claim 2] The desiccation approach of the substrate according to claim 1 characterized by including 
the process which said substrate is made to incline, supplies a penetrant remover on a substrate as 
a process before the process which makes it flow down said penetrant remover, and prevents 
desiccation of this substrate. 

[Claim 3] The desiccation approach of the substrate according to claim 1 characterized by using the 
matter which has said penetrant remover and compatibility as said permutation medium liquid. 
[Claim 4] The desiccation approach of the substrate any one publication of claim 1 to claim 3 
characterized by including the process which sprays a gas on said substrate as said desiccation 
processing, and removes the permutation medium liquid on this substrate after the process which 
supplies said permutation medium liquid. 

[Claim 5] The desiccation approach of the substrate any one publication of claim 1 to claim 3 
characterized by including the process which is made to carry out the high-speed revolution of said 
substrate as said desiccation processing, and removes the permutation medium liquid on this 
substrate after the process which supplies said permutation medium liquid. 

[Claim 6] The dryer of the substrate carry out having had the transport device which conveys the 
substrate which finished a wet washing process, the dip grant equipment which give dip on the 
conveyance path of said transport device at a substrate, the permutation medium liquid feeder 
which supply permutation medium liquid to the substrate to which dip was given with said dip grant 
equipment, and the gas fuel injection equipment which make the substrate with which permutation 
medium liquid was supplied by said permutation medium liquid feeder spout a gas as the description. 
[Claim 7] The dryer of the substrate according to claim 6 characterized by preparing the penetrant 
remover feeder which supplies a penetrant remover to a substrate in the upstream of said 
conveyance path. 

[Claim 8] The dryer which carries out a high-speed revolution and dries the substrate which finished 
the wet washing process characterized by providing the following The substrate maintenance table 
which holds said substrate at least The penetrant remover feeder which supplies a penetrant 
remover to the substrate held on this substrate maintenance table The permutation medium liquid 
feeder which supplies permutation medium liquid to the substrate held on said substrate 
maintenance table The revolution driving gear which carries out the high-speed revolution of said 



file://C:\Documents%20an 6/10/2004 



JP- A-H 1 1 - 1 862 1 0 Page 4 of 1 5 

substrate maintenance table, and dip grant equipment which gives dip to the substrate held at said 
substrate maintenance table 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the desiccation technique of a substrate of 
supplying permutation medium liquid to the substrate which finished the wet washing process in the 
detail, and performing desiccation processing, further about the desiccation approach of a substrate, 
and a dryer. 
[0002] 

[Description of the Prior Art] In multilayered film processing manufacture processes, such as a 
semiconductor integrated circuit and a liquid crystal display Since the minute foreign matter 
adhering to a substrate (a wafer is called below) causes a defect of a product, Since it is used as a 
medium with common in a production process adding a washing process, and the indispensable pure 
water as a penetrant remover at this washing process, The process which dries to a precision the 
wafer which was damp in the penetrant remover is very important, and it has been the index of 
drying ability at such a precise desiccation process whether it can usually dry, without which leaving 
**** (water mark) by poor desiccation. 

[0003] By the way, the equipment which washes a wafer has the thing of a batch type, and the thing 
of single wafer processing, and, generally the spin desiccation method and the Ayr knife desiccation 
method are conventionally learned as the desiccation approach especially in the washing station of 
single wafer processing. 

[0004] A spin desiccation method carries out the high-speed revolution of the wafer, and the 
method which blows away the penetrant remover on a wafer (for example, pure water), sprays inert 
gas and clean air on a wafer front face recently in addition to the above-mentioned high-speed 
revolution, and aims at acceleration of desiccation according to the centrifugal force by revolution is 
adopted suitably. Moreover, the Ayr knife desiccation method arranges a nozzle in the location 
which puts the wafer conveyed horizontally from the upper and lower sides, and blows away the 
penetrant remover on the above-mentioned wafer by injecting gases pressurized from this nozzle, 
such as inert gas and clean air. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there are the following problems by such 
desiccation approach. That is, according to such a desiccation approach, since the penetrant 
remover on a wafer is blown away at high speed, the blown-away penetrant remover becomes Myst- 
like (thin fog), drifts and carries out the reattachment of the inside of an ambient atmosphere to a 
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wafer. Thus, the penetrant remover which carried out the reattachment becomes the cause of 
producing the shape of film, and the water mark which became spherical, remained on the wafer and 
was mentioned above. 

[0006] Recently, the solvent (permutation medium liquid) which has hydrophilic properties, such as 
isopropyl alcohol (Following IPA is called), is supplied on a wafer in advance of this desiccation 
process about this point. Although making permutation medium liquid permute the moisture which 
remains on a wafer beforehand, and performing desiccation processing of the above-mentioned spin 
desiccation etc. is proposed In this case, if time spacing by supply of permutation medium liquid is 
vacant too much from a washing process, the water on a wafer cannot be half-dry by the air drying, 
and sufficient drying ability cannot be obtained. Since the moisture which remains on a wafer front 
face increased, permutation medium liquid required for a permutation also went, and was followed, 
and it became abundant, and when it continued at the washing process and permutation medium 
liquid was supplied promptly on the other hand, while it was uneconomical, there was a problem that 
time amount required for desiccation processing also increased. 

[0007] This invention is made in view of this conventional problem, and in the washing process in 
such a sheet, the place made into the object can perform desiccation processing economically in a 
short time, and aims at offering the desiccation technique of having the high desiccation capacity 
which can moreover fully control generating of a water mark. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the desiccation 
approach of the wafer of this invention It is the desiccation approach of a wafer of performing 
predetermined desiccation processing after permutation medium liquid permutes the penetrant 
remover which remains on the wafer by which wet washing was carried out. In the process which 
makes the penetrant remover and the above-mentioned permutation medium liquid which supply 
permutation medium liquid on the above-mentioned wafer, and remain on this wafer front face 
permute It is characterized by including the process which makes it flow down the penetrant 
remover which the above-mentioned wafer is made to incline and remains on this wafer, and the 
process which supplies permutation medium liquid on this wafer after that. 
[0009] That is, since make it flow down the moisture which adheres to a wafer front face and 
remains at a washing process etc. by including the process which will make a wafer once incline in 
this invention by the time it results [ from a washing process ] in supply of permutation medium 
liquid, it is made to decrease and the supply process of permutation medium liquid is allotted after 
that, the amount of permutation medium liquid required for the permutation of the penetrant 
remover on a wafer can stop fewer than before. And the time amount which is needed for 
desiccation of a wafer by this in the continuing desiccation processing can also be shortened 
compared with the conventional thing. 

[0010] And suitably, in order to prevent the air drying of a wafer before the process which makes it 
flow down the above-mentioned penetrant remover, this invention makes the above-mentioned 
substrate incline, supplies a penetrant remover on a substrate, and it includes the process which 
prevents desiccation of this wafer. That is, drop clearance of most penetrant removers supplied on 
the wafer as effectiveness by dip is carried out from a wafer in a short time for about several 
seconds by supplying the penetrant remover supplied for air-drying prevention in the condition of 
having made the wafer inclining. 

[0011] Furthermore, when the matter with which this invention has the above-mentioned penetrant 
remover and compatibility as the above-mentioned permutation medium liquid suitably, for example, 
a penetrant remover, is pure water, the matter which has hydrophilic properties, such as IPA, is 
used. That is, if the permutation medium liquid which dissolves in water, such as IPA, is supplied on 
the wafer which was damp with the pure water which is a penetrant remover, water will dissolve in 
permutation medium liquid and will be permuted by it. For this reason, water can control generating, 
the shape of film, and ****, i.e., a water mark, such as a deposit of the silica in pure water, and a 
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deposit of the resultant of Si on a wafer (silicon) and pure water, since it becomes spherical, and it 
dries, without remaining, from the front face of a wafer. 

[0012] Moreover, the process spray a gas to the above-mentioned wafer as the above-mentioned 
desiccation processing, and remove the permutation medium liquid on this wafer is performed, or the 
process carry out the high-speed revolution of the above-mentioned wafer as the above-mentioned 
desiccation processing, and remove the permutation medium liquid on this wafer is performed, and 
clearance of the permutation medium liquid on a wafer is performed in this invention after the 
process which supplies in the above-mentioned permutation medium liquid. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail based on a drawing. 

[0014] The dryer of the substrate concerning operation gestalt 1 this invention is shown in drawing 
1 . This dryer processes Wafers W and W and one — at a time, and is drawing 1 (a) (single wafer 
processing). So that it may be shown The transport device 1 which conveys Wafer W at a process 
(outlet side in drawing) after desiccation from the process before desiccation (entrance side in 
drawing), The penetrant remover feeder 2 which supplies the penetrant removers A, such as pure 
water, to the wafer W conveyed from the process before the above, The permutation medium liquid 
feeder 3 which supplies permutation medium liquid B to Wafer W in advance of desiccation 
processing, the gas fuel injection equipment 4 from which gases, such as clean air, are injected in 
the permutation medium liquid B on Wafer W, and this is removed (desiccation processing), and 
drawing 1 (b) So that it may be shown It comes to have the dip grant equipment 5 which makes the 
wafer W conveyed by the above-mentioned transport device 1 incline, and the control unit 6 which 
controls actuation of the whole dryer including these actuation. 

[0015] Specifically, a transport device 1 consists of two or more revolution rollers 1 1 and 11 and a 
roller conveyance device equipped with — first. In a detail, it is drawing 1 (b) more. This revolution 
roller 11 consists of revolution members 12a and 12b of the couple which counters, respectively, 
and the level differences 12c and 12c for laying Wafer W counter the inner sense, and it is formed in 
these revolution members 12a and 12b so that it may be shown. That is, the wafer W laid on the 
revolution roller 11 is conveyed in the condition of having been held at the hollow part formed of 
these level differences 12c and 12c. And by driving with these rollers 1 1 and 1 1 and the revolution 
drive which — does not illustrate, it is conveyed toward an outlet side in the state of dip from the 
above-mentioned entrance side so that the conveyance path top to which the wafer W laid on this 
revolution roller 1 1 was set may be mentioned later. 

[0016] That is, dip grant equipment 5 is arranged at the lower part of this transport device 1 (refer 
to drawing 1 (b)). This dip grant equipment 5 is drawing 1 (b). The wafer W conveyed by the above- 
mentioned transport device 1 is made to incline, and dip is given to Wafer W by raising slightly either 
the right shoulder of the wafer W which the above-mentioned conveyance path top is conveyed and 
moves forward, or a left shoulder so that it may be shown. Dip is given to the conveyance path itself 
and Wafer W is made to specifically incline with this operation gestalt by raising one revolution 
membera [ 12 ] and 12b side (the example of a graphic display the 12b side) of the couple from 
which this dip grant equipment 5 constitutes the above-mentioned revolution roller 11. 
[001 7] And in the maximum upstream of this conveyance path, it is drawing 1 (a). The penetrant 
remover feeder 2 is arranged so that it may be shown, dip is given by the above-mentioned dip grant 
equipment 5, and a penetrant remover is supplied to the wafer W conveyed from the washing 
process as a front [ above ] process. This penetrant remover feeder 2 specifically consists of spray 
nozzles which inject a penetrant remover A, and the penetrant remover A supplied from the 
penetrant remover supply source outside drawing is injected on Wafer W through this spray nozzle. 
[0018] If processing immersed in the washing tub (not shown) with which the penetrant remover A 
injected here is a penetrant remover of the same class as the penetrant remover used at the 
washing process (wet washing) as a before process, for example, pure water was filled as a before 
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process in Wafer W is performed, pure water will be injected also here. In addition, following on the 
washing process, the penetrant remover A was again injected here for the wafer W which has a 
conveyance path top conveyed preventing being in the middle of conveyance and seasoning 
naturally. 

[0019] And in this invention, in case the penetrant remover A for this desiccation prevention is 
supplied, theta is given to Wafer W whenever [ fixed tilt-angle ]. Therefore, the penetrant remover A 
supplied on Wafer W from the above-mentioned penetrant remover feeder 2 flows down caudad by 
theta whenever [ this tilt-angle ] suitably. Therefore, Wafer W is supplied, and most penetrant 
removers A used for desiccation prevention of the front face of Wafer W flow and fall out of Wafer 
W by this dip in a short time for about several seconds (if Wafer W is 8 inches of diameters and it is 
the thing of 1 or less second and 550mm width of face, it is about 1 - 2 seconds). That is, in case a 
penetrant remover A is supplied, the amount of the penetrant remover A which remains on Wafer W 
can be lessened by giving dip to Wafer W in a short time. Thereby, in this invention, the amount of 
supply of the permutation medium liquid B by the permutation medium liquid feeder 3 mentioned 
later can be lessened. In addition, it is also possible to lessen the amount of supply of the penetrant 
remover A to be used by accompanying this and supplying a penetrant remover A to the front face 
of Wafer W efficiently using the dip given to this wafer W. 

[0020] By the way, although suitably set as theta attaining the above-mentioned object whenever 
[ tilt-angle / of this wafer W ] in the need and sufficient range, with this operation gestalt, theta is 
made into 5 degrees thru/or about 6 degrees whenever [ this tilt-angle ]. That is, since the 
applicant for this patent measured actually the relation between theta and the amount of residual 
water of Wafer W whenever [ tilt-angle / of Wafer W ] in setting out of this include angle, that result 
is shown in drawing 2 (a). 

[0021] this drawing 2 (a) **** — instead of the above-mentioned amount of residual water being 
shown while using the glass plate (substitute of Wafer W) of a rectangular head for a trial, when the 
above-mentioned glass plate is made to incline, the relation of the width of face (residual water 
width of face L) of the pure water which appeared in the soffit section of the glass plate concerned 
is shown (refer to drawing 2 (b)). this drawing 2 (a) from — even if it enlarges theta whenever [ tilt- 
angle ] so that clearly, above a fixed include angle (near 5 degree), the residual water width of face L 
hardly changes. That is, if a glass plate is made to incline, while the moisture on a glass plate will 
gather to the soffit section of a glass plate, if the include angle of a glass plate is enlarged, it will be 
dropped from a glass plate. And if theta becomes 5 degrees or more whenever [ tilt-angle ], most 
moisture which falls as a drop will be lost and, as for after, the condition will be maintained mostly. 
Therefore, since the effectiveness as moisture clearance excessive as 5 degrees or more cannot 
desire whenever [ tilt-angle ] so much, with this operation gestalt, theta is set up whenever [ tilt- 
angle ] as above-mentioned. 

[0022] And the permutation medium liquid feeder 3 is arranged at the downstream of this penetrant 
remover feeder 2 (refer to drawing 1 (b)). This permutation medium liquid feeder 3 is equipment 
which supplies permutation medium liquid B to the wafer W from which the unnecessary penetrant 
remover A was removed by giving dip by the above-mentioned dip grant equipment 5, it consists of 
spray nozzles 31 which inject permutation medium liquid like the above-mentioned penetrant- 
remover feeder 2, and the permutation medium liquid B supplied from the penetrant-remover supply 
source outside drawing is injected on a wafer W through the above-mentioned spray nozzle 31. 
[0023] More specifically, it is drawing 1 (b). Let this spray nozzle 31 be Wafer W and a nozzle with 
this almost long and slender width of face so that permutation medium liquid B can be injected to 
the whole surface of Wafer W, so that it may be shown. And supply of the permutation medium liquid 
B by this spray nozzle 31 is drawing 1 (b). It is desirable to be carried out where dip is given to 
Wafer W so that it may be shown. 

[0024] That is, since dip is given to the conveyance path itself by the above-mentioned dip grant 
equipment 5 in this invention, while making it flow down the excessive penetrant remover A on 
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Wafer W by this dip, Wafer W is conveyed to a spray nozzle 31 with that condition (that is, have 
maintained dip), and permutation medium liquid B is supplied there. That is, by carrying out like this, 
it can be made to be able to flow down excessive permutation medium liquid B like a penetrant 
remover A, and the further compaction of time amount required for desiccation can be expected. 
[0025] And when the matter which dissolves in the above-mentioned penetrant remover, for 
example, a penetrant remover, is pure water as permutation medium liquid B injected from this spray 
nozzle 31, IPA which has a hydrophilic property is used suitably. Therefore, if this permutation 
medium liquid B is supplied, this permutation medium liquid (IPA) dissolves in the penetrant remover 
(pure water) which remains on Wafer W, a penetrant remover will be permuted by permutation 
medium liquid, and desiccation processing which continues in this condition will be performed. In 
addition, if the solubility of a penetrant remover A and permutation medium liquid B runs short, since 
both dissociate and a permutation cannot be expected as permutation medium liquid B, it is 
desirable that it is what is fully dissolved in a penetrant remover A like IPA to the pure water 
mentioned above. 

[0026] And the gas fuel injection equipment 4 is arranged at the downstream of this permutation 
medium liquid feeder 3. As this gas fuel injection equipment 4, the well-known air knife 41 is suitably 
used from before. That is, clearance of the penetrant remover permuted by permutation medium 
liquid by the above-mentioned permutation medium liquid feeder 3 is performed by the rate of flow 
of gases, such as clean air which blows off from this air knife 41. 

[0027] A deer is carried out, and in the dryer of this invention, since in supplying permutation 
medium liquid B to Wafer W in this way dip is given to Wafer W, the excessive penetrant remover A 
is removed and the moisture on Wafer W decreases while the amount of the permutation medium 
liquid B used can be stopped few compared with the former, the bearer rate at the time of 
desiccation processing is made early conventionally. 

[0028] About this point, the result to which the applicant for this patent carried out desiccation 
processing with the dryer of this invention actually is shown in the following table 1 and table 2. In 
addition, if in charge of this experiment, it is drawing 3 (a). Six 8 inch wafers W were put on the 
pallet P of 550x650 size (refer to drawing 3 (b)), and what was immersed for 1 minute into 0.5% of 
HF (fluoric acid) solution in this condition, etched the oxide film on Wafer W, and carried out 
desiccation processing with this dryer was used so that it might be shown. Moreover, if in charge of 
detection of a water mark, each wafer W was observed except for 1 0mm of wafer edges under the 
microscope of one 100 times the scale factor of this. Moreover, a table 1 shows the case where 
desiccation processing is performed in the condition of not giving dip, in the dryer concerning this 
operation gestalt, not using dip grant equipment 5, and a table 2 shows the condition of having given 
dip. 
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[0030] However, in a table 1, it is the case where 1,000 cc of IPA is used for the pallet P of 550x660 
size, as permutation medium liquid. 
[0031] 
[A table 2] 
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[0032] However, in a table 2, it is the case where 100 cc of IPA is used for the pallet P of 550x650 
size, as permutation medium liquid. 

[0033] Although it is clear that reduction of a water mark can be first aimed at by using permutation 
medium liquid B on the occasion of desiccation processing so that he can understand also from this 
table 1 and a table 2 (table 1 reference) When dip is given to Wafer W, using permutation medium 
liquid B Although the amount of the permutation medium liquid B used was 1/10, the result which is 
not different from the conventional case of 20mm/second as 40mm/second in a bearer rate was 
obtained, and also (table 2) the result which hardly changes a bearer rate to 30 
conventionalmm/second also as 60mm/second was able to be obtained. 
[0034] That is, according to the dryer of this operation gestalt, compared with the former, the 
amount of the permutation medium liquid B used is 1/10, and, moreover, can dry in a twice [ about ] 
as many bearer rate as this. In addition, in this experiment, although supplied whenever [ room 
temperature ], if IPA raises temperature and an IPA steam is sprayed, since surface tension 
declines, it can reduce the amount of IPA used further. Moreover, in the case of the amount of the 
same [ used ], drying ability can be raised in a high-speed bearer rate. Therefore, according to 
invention of this operation gestalt 1 , economically, desiccation processing can be performed and, 
moreover, generating of a water mark can also be suppressed in a short time lower than before. 
[0035] The 2nd operation gestalt of this invention is explained to the secondary operation gestalt 
based on drawing 4 . 

[0036] This operation gestalt is what adopted the spin desiccation method as desiccation 
processing, and except that penetrant remover feeder 2', permutation medium liquid feeder 3', and 
dip grant equipment 5' are added, other fundamental configurations of it are the same as that of the 
conventional spin dryer. 

[0037] That is, this dryer is constituted considering the table (substrate maintenance table) 7 
holding Wafer W, and the revolving shaft 9 which connects the revolution driving gear 8 for rotating 
this table 7, and these as the body. The chuck 71 which grasps Wafer W is formed in a table 7, and 
Wafer W is held on the above-mentioned table 7 by this chuck 71. In addition, since the penetrant 
remover on Wafer W etc. disperses when a table 7 rotates 1 0 in drawing 4 , casing for scattering 
prevention is shown. 

[0038] moreover — while attending the above-mentioned table 7 and preparing penetrant remover 
feeder 2' near the upper bed of the above-mentioned casing 10 in this operation gestalt — above- 
mentioned permutation medium liquid feeder 3' — opening 10a of the upper bed section of the 
above-mentioned casing 10 — receiving — ****** ON — being possible (referring to drawing 4 
arrow mark (A)) — it is prepared. 

[0039] A deer is carried out, a dryer operates as follows in this operation gestalt, and desiccation 
processing of Wafer W is performed. First, the wafer W conveyed from the before process by the 
transport device outside drawing is held on a table 7 (refer to drawing 4 (a)). Next, dip grant 
equipment 5' is operated and dip is given to Wafer W (refer to the arrow mark of drawing 4 (b) (B)). It 
consists of examples of a graphic display here so that it may face giving dip to Wafer W and all the 
upper parts may incline from the above-mentioned revolution driving gear 8, but if a table 7 or Wafer 
W is made to incline, of course, it is also possible to adopt other configurations. Moreover, 5 degrees 
thru/or 6 degrees are [ whenever / tilt-angle / in this case ] suitable for theta as well as the 
above-mentioned operation gestalt 1 . 

[0040] And a penetrant remover A is injected by Wafer W from above-mentioned penetrant remover 
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feeder 2\ rotating the above-mentioned table 7 in this condition at a low speed. This is for 
preventing the air drying of a wafer W front face like the above-mentioned operation gestalt 1. In 
addition, in this condition, above-mentioned permutation medium liquid feeder 3' is made into a ** 
ON condition, and a spray nozzle 31 is made into the condition of having evacuated to the outside 
of the above-mentioned casing 10. 

[0041] Thus, dip is given to Wafer W, if the penetrant remover A which remains on Wafer W at a 
before process flows down, it will be made to march out to the location which above-mentioned 
permutation medium liquid feeder 3' faces opening 10a of casing 10 continuously (refer to the arrow 
mark of drawing 4 (b) (A)), and permutation medium liquid B will be injected by Wafer W in this 
condition. A table 7 is made to carry out a low-speed revolution like the time of injection of the 
above-mentioned penetrant remover A in that case. 

[0042] And although the high-speed revolution of the table 7 is carried out as desiccation 
processing next, after setting spacing of about several seconds from injection of permutation 
medium liquid B, it consists of these operation gestalten so that it may shift to a high-speed 
revolution. Namely, if it shifts to a high-speed revolution immediately after injecting permutation 
medium liquid B Since there is fear of buildup of the time amount which the reattachment of the 
permutation medium liquid B separated from Wafer W increases, and desiccation takes as a result, 
and the particle in permutation medium liquid B adhering With this operation gestalt, in order to 
prevent this, the rotational frequency comparable as the time of injecting permutation medium liquid 
B is maintained for several seconds. 

[0043] And after maintaining such a low-speed revolution for several seconds, it is made to shift to 
the high-speed revolution of 3,000rpm extent as well as [ for example, ] the usual desiccation 
processing, and clearance is performed from a wafer W front face using the centrifugal force 
according the permutation medium liquid (permutation object from a penetrant remover) which 
remains on the front face of Wafer W to a revolution. In addition, after carrying out a high-speed 
revolution, above-mentioned dip grant equipment 5' is returned to the original location, and, of 
course, a table 7 is returned to a level condition. 

[0044] Thus, it sets in this 2nd operation gestalt. Since supply of permutation medium liquid B is 
further performed after supply of a penetrant remover A and clearance of the excessive penetrant 
remover A toward which Wafer W inclines [ make ] following this are performed to Wafer W on the 
occasion of spin desiccation While desiccation of the wafer W front face accompanying the migration 
from a before process can be prevented, compared with the former, the amount of the permutation 
medium liquid B used can be stopped few. And generating of a water mark can be suppressed few 
like the above-mentioned operation gestalt also in [ before ] this case. 

[0045] That is, since the applicant for this patent performed desiccation processing with the dryer 
of this operation gestalt actually also with this point, that result is shown in the following table 3 and 
table 4. In addition, also in this experiment, the wafer W after desiccation processing was observed 
except for 10mm of wafer edges in detection of a water mark under the microscope of one 100 
times the scale factor of this. 
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[0047] However, it is the case where 100 cc of IPA is used as permutation medium liquid in a table 
3. 

[0048] 
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[0049] However, it is the case where five cc of IPA is used as permutation medium liquid in a table 
4. 

[0050] Although it is clear that reduction of a water mark can be first aimed at by using permutation 
medium liquid B on the occasion of desiccation processing so that he can understand also from this 
table 3 and a table 4 (table 3No. 1 and No.2 reference) When dip was given to Wafer W, using 
permutation medium liquid B, the result of the cutback of the amount of the permutation medium 
liquid used was able to be obtained from the conventional thing like the case of (Table 4No.1 
Reference) and the above-mentioned operation gestalt 1 . 

[0051] In addition, the operation gestalt mentioned above shows the suitable embodiment of this 
invention to the last, and design changes various by within the limits of it are possible for this 
invention, without being limited to this. An example of the example of an alteration is shown below. 
[0052] That is, although dip was given to Wafer W with the above-mentioned operation gestalt 1 , for 
example by raising one revolution membera [ 12 ] and 12b side of the couple from which dip grant 
equipment 5 constitutes the revolution roller 1 1, it is also possible for it not to be necessary to 
make the revolution roller 1 1 incline, if it is the configuration that dip is given to the wafer W itself in 
this invention, and to be based on other configurations. 

[0053] Moreover, with the above-mentioned operation gestalt, it considered as 5 degrees thru/or 6 
degrees about whenever [ tilt-angle / at the time of giving dip / theta ], and if the penetrant 
remover A on Wafer W is removable, it is also possible to set it as other include angles. 
[0054] Furthermore, although the above-mentioned operation gestalt explained the case where IPA 
was mainly used, as permutation medium liquid B, if used as a medium which promotes clearance of 
a penetrant remover A in a desiccation process, it is also possible to use other media. 
[0055] Moreover, although permutation medium liquid feeder 3' adopted the configuration which 
injects permutation medium liquid B with the above-mentioned operation gestalt 2, it is also possible 
to adopt the configuration which trickles permutation medium liquid B, for example using a "flumes- 
like thing, and it is possible by doing so to lessen more the amount of the permutation medium liquid 
B used. 

[0056] Furthermore, in the above-mentioned operation gestalten 1 and 2, although the penetrant 
remover A was supplied from the penetrant remover feeder 2 and 2' for desiccation prevention of 
Wafer W, it is possible to also make a washing process perform simultaneously using this penetrant 
remover feeder 2 and 2\ 
[0057] 

[Effect of the Invention] Since the process which makes a wafer once incline is included according 
to the desiccation approach of the substrate of this invention before supplying permutation medium 
liquid to a wafer as explained in full detail above, it can be made to decrease by making a wafer front 
face flow down the moisture which carries out an adhesion residual out of a wafer at this process 
according to the washing process used as a before process etc. And since supply of permutation 
medium liquid is performed in this condition, the amount of permutation medium liquid required for 
the permutation of the penetrant remover on a wafer can be stopped fewer than the thing of the 
conventional level condition. 

[0058] And since desiccation processing is performed after decreasing the penetrant remover on a 
wafer, the time amount concerning this desiccation processing can be shortened, and time amount 
required for a desiccation process can be shortened from before. Moreover, since desiccation 
processing is performed after supplying permutation medium liquid to the penetrant remover which 
remains on a wafer and permuting a penetrant remover, generating of the water mark after 
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desiccation processing can be suppressed few, and improvement in drying ability can also be aimed 
at. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the dryer of the substrate which is 1 operation gestalt 
concerning this invention is shown, and drawing 1 (a) is the outline sectional view which met in the 
processing direction of this dryer, and it is drawing 1 (b). Drawing 1 at the time of operating dip 
grant equipment and giving dip to a substrate (a) The sectional view which met the H line is shown. 
[Drawing 2] The relation between whenever [ tilt-angle / of a wafer ], and the amount of residual 
water is shown, and it is drawing 2 (a). It is drawing showing the location survey result at the time of 
examining this relation actually using a glass plate, and is drawing 2 (b). It is an explanatory view 
explaining the measuring method of the residual water width of face L shown by drawing 2 (a). 
[Drawing 3] It is drawing 3 (a) about the pallet external view used for the experiment of the 
desiccation processing by the dryer of the substrate concerning this invention. It is drawing 3 (b) 
about the sectional view in which being shown and showing the maintenance condition of the wafer 
by this pallet. It is shown. 

[Drawing 4] The outline block diagram of the dryer of the substrate which are other operation 
gestalten concerning this invention is shown, and it is drawing 4 (a). The condition of not giving dip is 
shown in a wafer and it is drawing 4 (b). The condition of having given dip is shown. 
[Description of Notations] 
W Wafer 

A Penetrant remover 

B Permutation medium liquid 

theta Whenever [ tilt-angle ] 

1 Transport Device 

1 1 Revolution Roller 

2 2' Penetrant remover feeder 

3 3' Permutation medium liquid feeder 
31 Spray Nozzle 

4 Gas Fuel Injection Equipment 
41 Air Knife 

5 5' Dip grant equipment 

6 Control Unit 

7 Table (Substrate Maintenance Table) 

8 Revolution Driving Gear 
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9 Revolving Shaft 

10 Casing 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 
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